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Introduction 
The expansion of cities to accommodate new development either for residential or 
business purposes continues to be monitored with careful attention by policy makers 
and researchers. Of particular concern is the observation that present development 
policies have yet to meet the need to accommodate sustainable development. The 
present growth of land development patterns can be shown to cause environmental 
problems by contributing to a high level of car travel and consequently high carbon 
emission, more land occupation for roads and further community segregation. The 
‘New Urbanism’ (US) and ‘Compact City’ (Europe) movements are trying to re-
assess the approach of how to build and/or re-build our cities. The campaign is to 
bring residents closer to destinations and provide viable alternatives to lower carbon-
based travel patterns. However, research findings about how neighbourhood design 
and urban form can contribute to such a change in travel behaviour are mixed. 
Extensive US studies show that land-use has or has only caused a small impact on 
travel behaviour. In the UK, the evidence has revealed that less than one third of the 
travel patterns can be explained by land-use characteristics (Stead, 2001).  
 
In the UK PPG 13 (Policy and Planning Guidance in Transport) has been sensitive to 
the need to promote sustainable travel but recent evidence reported by CABE 
(Commission for Architecture and Built Environment, UK) on the implementation of 
‘Design Code’ shows that built environment characteristics to promote sustainable 
travel have been less frequently included in this code confirming that the practice 
towards sustainable development is not straightforward. Research funded by UK 
government looking at how to develop cities in a way which can be shaped towards 
sustainable development is now being undertaken
1
. However the result of these 
studies are beginning to be presented now but not yet implemented in planning 
guidance. The research reported in this paper aims to investigate to what extent 
neighbourhood design can contribute to a (more) sustainable travel pattern and how 
attitudes to travel at the level of residential choice play a causal role in travel activity. 
The objective is to have a better understanding of the relationships between travel 
behaviour and urban form.   
 
Literature Review 
The existing literature, mostly US studies, on the impact of neighbourhood design on 
travel behaviour has confirmed to some certain extent that higher levels of intensity of 
population and household, mixtures of land-use, public transport service accessibility 
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 City Form (started 2001) and SOLUTIONS (started 2004);  both  EPSRC Projects  
and provision of a pedestrian friendly environment can contribute to a less car 
dependent environment. Literature in this study area has been developed in several 
different perspectives. Descriptive studies started two decades ago to identify 
differences in urban form which exhibit differences in travel patterns. Subsequently, 
hypothetical studies replicated data of particular urban forms so that the implications 
can be seen in a different urban form (See Boarnet and Crane, 2001 for review). Both 
approaches described the benefit of some neighbourhood design characteristics which 
resulted in a different household travel pattern but no explanation can be drawn from 
these studies as they are not underpinned by causal hypotheses. Multivariate statistical 
studies have been used recently not only to describe differences in travel behaviour 
but to explain what is observed as well. Attitudes to travel and factors of 
neighbourhood design were found to cause variation in travel patterns in different 
studies but with mixed results (See Badoe and Miller, 2000). More recently, 
longitudinal studies have been used to explain relationships between travel behaviour 
and neighbourhood design by capturing changes in travel behaviour from before and 
after people moved house (Handy et.al. 2005). However, any study must be aware of 
the impact of residential self-selection which adds another element of complexity.   
The study reported here is based on a multivariate analysis of the effect of attitudes 
and preferences on travel behaviour in different urban form typologies using a case-
study based in Tyne and Wear.  
 
Methodology 
A major survey has generated data from 2,200 households across five districts in the 
metropolitan area. Ten different neighbourhoods have been carefully selected to 
characterise two different types of traditional and suburban neighbourhood street 
layouts as well as to meet the established ABCD Typology (Marshall, 2005) criteria 
(Figure 1).  
 
Figure 1: ABCD Typology as transect (Marshall, 2005) 
 
The selection of neighbourhoods was obtained through semi-structured interviews 
with representatives of the five districts’ and the use of the Neighbourhood Statistics 
resources of the British Census (2001) to control socio-economic variants within the 
case study area. Google Earth was used to capture aerial view images to identify 
different street patterns. The neighbourhood boundaries have used LSOA (Lower 
Super Output Area) catchment for easy comparison to British Census data. The 
methodology of the questionnaire encompassed 4 dimensions of land-use and 
transport relationships which include travel patterns, neighbourhood design (27 
statements), attitude and travel preference (28 statements) and socio-economic 
characteristics. The survey was administered using a delivered out and mail-back with 
pre-paid envelope approach. A reminder postcard was delivered after a week. The 
study response rate was 32% with the socio-economic variables of the sample being 
similar to the population characteristics. However on the car ownership patterns the 
data shows that respondents have more cars now than before Census 2001. 
 
Analysis and results 
The statements used in the questionnaire to capture neighbourhood design 
perception/preferences and travel attitudes have measured similar dimensions 
therefore factor analysis has been used to identify underlying constructs of these 
attitudinal characteristics. Factor analysis confirms there are 7 factors influencing 
people’s perception and preferences of neighbourhood design characteristics (safety, 
neighbourhood attractiveness and parking space; travel accessibility; residential 
spaciousness; shopping/facilities accessibility; social factors; neighbourhood 
attractiveness; neighbourhood attractiveness; and outdoor space accessibility) and 8 
factors on travel attitudes and preferences (pro-public transport use; travel minimising 
awareness; pro-cycling; safety of car; pro-walking; car dependent; pro-travel; and 
travel time sensitivity).  
 
In this case study, the survey captured information from 3 different types of street 
patterns -  B, C and D typologies  - and this included  information on the average 
weekly miles travelled (VMT) together with perception, preference and attitude data.  
The form of analysis is first the use of ANOVA to look at differences between 
neighbourhood design perceptions and preferences and travel attitudes.  This is 
followed by a causal analysis of the VMT.  This follows a more aggregate approach 
discussed elsewhere (Aditjandra et al, 2007). 
 
An ANOVA looking at within typology variation shows that with perceptions, there 
are many significant differences.  This is especially true of the Type C typology study 
areas and discovering why this is the case is part of current research.  This ANOVA 
was undertaken as a preliminary to looking at more detailed, post hoc ANOVA 
analysis, to see whether the transition from Type B to Type C, from Type C to D were 
significant.  A further comparison was made between Type B and Type D since the 
typologies are more difficult to accurately assign in the UK where urban development 
seems to have merged the types.  The results show that average VMT significantly 
increases, at the 5% level, as the urban form becomes less dense (Type B through to 
Type D).  The most significant differences on neighbourhood design perception are 
not unexpectedly between the Type B and Type D typologies with all aspects of 
perception other than neighbourhood attractiveness and outdoor spaciousness 
accessibility being significant. It is possible too that these latter aspects are not 
significant because of the intra-typology variation noted above.  On travel attitudes 
respondents from Type B typology scored significantly higher on the pro-walking 
attitude than those responding from C and D typologies, confirming that B type street 
patterns are more conducive to a walking environment. Car dependent attitudes scored 
significantly more highly by respondents from a Type D typology as compared to 
those from Typologies B and C.  
 
An OLS regression was used to look at the causal explanation of the relative 
importance of neighbourhood design characteristics and attitudes/travel preference 
using the log of vehicle miles travel (ln VMT+1) as the dependent variable. The travel 
attitudes/preferences dimension was included in the model to fill the gap of earlier 
UK studies looking at land-use / travel behaviour relationships. Socio-economic 
variables such as status of employment, availability of cars and driving license were 
also included. The cross-sectional analysis (N=553) identifies that holding a driving 
license and the number of cars available to household were significant at the 5% level 
and explained the major part of the variance in VMT. However, attitudinal aspects 
were also significant at the 5% level with car dependent and pro-public transport 
attitudes also contributing to explaining a large amount of variation. The positive 
coefficient result of car dependent attitude explains the perceived need of car by 
respondents. The negative coefficient results of pro-public transport attitudes show 
that public transport availability will significantly reduce average VMT.  
Interestingly, dummy variables distinguishing between the different urban form 
typologies showed that the group of dummy variables were statistically significantly 
different from zero, at the 5% level, and that VMT in Type C typologies are higher 
than Type B and that VMT in Type D typologies are higher than Type B, thus 
confirming the earlier ANOVA result.  
 
Conclusion 
In conclusion, travel attitudes clearly play a role in explaining differences in VMT 
suggesting that policies that work on attitudes may have an impact in changing travel 
behaviour.  It is also clear that residents are clearly able to identify, through 
perceptions, the differences in the neighbourhoods where they live.  ABCD Typology 
has been useful in identifying the characteristics of neighbourhood design which 
appear important to respondents: in particular, preferences for shopping accessibility 
is common to all respondents, irrespective of where they live and that there is a strong 
preference for this to be local.  This suggests the future development of new street 
patterns has to be reversed from the current practice of Typology D to become more 
like Typologies B or C as a way of reducing VMT and for promoting more 
sustainable travel.  In addition, with respect to shopping facilities, this suggests that 
district shopping centres and amenities infrastructure needs to be controlled by policy 
to limit the building of new big shopping centres at out of town sites. 
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Sample* Census 2001**
B C D B C D
Sample H/H (Number) 112 286 287 2998 6194 6264
Percent Female (%) 55 47 43 51 52 51
Percent age 25 – 44 (%) 36 23 30 37 27 31
Percent age 45 – 64 (%) 41 42 42 21 27 27
Percent age 65 above (%) 19 33 22 14 20 11
Average H/H size  1.9 2.3 2.6 2.1 2.4 2.6
H/H with dependent children (%) 16 19 31 26 28 37
No car available to H/H (%) 26 16 9 36 25 15
One car available to H/H (%) 50 51 47 48 50 46
Two cars available to H/H (%) 22 25 37 14 21 32
Percent home owner (%) 83 89 92 79 87 88
Avg. years lived at current address 14 22 14
Avg. typical week mileage (total) 88 138 193
Avg. units built after 1960s (%) 1 20 95
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Travel Accessibility Easy access to a good public transport service 0.860
Good public transport service 0.784
Easy access to highway network 0.489
Local shops within walking distance 0.457
Pavements – easy walking routes 0.436
Easy access to town centre 0.268
Parks and open spaces nearby 0.263
Shopping/facilities 
Accessibility
Easy access to a district shopping centre 0.837
Easy access to town centre 0.679
Other amenities/facilities nearby 0.494
Local shops within walking distance 0.374
Easy access to highway network 0.280
Outdoor space 
Accessibility
Parks and open spaces nearby 0.578
Extension of cycle routes 0.544
Other amenities/facilities nearby 0.356
Pavements – easy walking routes 0.296
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B C D
Average total weekly VMT 93 138 200
Neighbourhood design perception
Safety, attractiveness and parking space - - +
Travel accessibility + + -
Residential spaciousness - + +
Shopping/facilities accessibility + + -
Social factors + + -
Neighbourhood attractiveness - - +
Outdoor space accessibility + - +
Significantly different at 5% level comparing between B – C, C – D, and B – D 
+/- Significantly different at 5% level comparing within B, C and D typology group
Post-hoc ANOVA
B – C C – D B – D
.013 .002 .000
.269 .020 .001
.394 .001 .000
.000 .022 .000
.963 .000 .001
.031 .077 .000
.134 .000 .250
.003 .001 .997
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Factor score comparison and ANOVA
B C D
Neighbourhood design preference
Safety, attractiveness and parking space - + -
Travel accessibility + + -
Residential spaciousness - + +
Shopping/facilities accessibility + + -
Social factors + + -
Neighbourhood attractiveness - - +
Outdoor space accessibility - + +
Significantly different at 5% level comparing between B – C, C – D, and B – D 
+/- Significantly different at 5% level comparing within B, C and D typology group
Post-hoc ANOVA
B – C C – D B – D
.559 .529 .975
.763 .003 .214
.006 .865 .002
.906 .962 .970
.429 .419 .069
.921 .233 .295
.939 .992 .967
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Factor score comparison and ANOVA
B C D
Travel attitude characteristics
Pro-public transport use + + -
Travel minimising awareness - + -
Pro-cycling - + +
Safety of car + - +
Pro-walking + + -
Car dependent - - +
Pro-travel + + -
Travel time sensitivity + - +
Significantly different at 5% level comparing between B – C, C – D, and B – D 
+/- Significantly different at 5% level comparing within B, C and D typology group
Post-hoc ANOVA
B – C C – D B – D
.975 .237 .583
.237 .155 .987
.623 .712 .269
.843 .233 .747
.001 .484 .000
.390 .200 .006
.681 .268 .106
.987 .908 .988
Causal explanation in Tyne & Wear case study of
land-use - travel behaviour relationships
Model Ln (VMT+1) Un-std β Std β p-value
(Constant) -.765 .000
Female -.151 -.038 .094
Employed .423 .103 .000
Driving license 2.428 .399 .000
Cars available to H/H .907 .347 .000
Pro-public transport attitude -.252 -.126 .000
Safety of car attitude .103 .052 .020
Car dependent attitude .307 .158 .000
Shopping/facilities accessibility preference -.114 -.057 .012
C-type (Dummy C-type=1, B=0, D=0) .441 .110 .001
D-type (Dummy D-type=1, B=0, C=0) .585 .145 .000
N=553, R-square=.735, adjusted R-square=.731, (sig. with p-value of 0.000)
Significant at 10% level
Concluding remarks
• Descriptive evidence of differences between 
neighbourhoods to support the contention that 
neighbourhood design influences different travel 
behaviour
• Different accessibility issues shown to explain 
differences in travel patterns
• Multivariate analysis shows a causal relationship 
between travel attitudes/preferences and 
neighbourhood design preferences and VMT but 
with different emphases between B-type, C type 
and D-type neighbourhoods. 
Concluding remarks (2) 
• ABCD typology has been useful to identify the 
built environment characteristics which appear 
important to residence.
• Preference for shopping accessibility is common 
to all respondents, irrespective where they live.
• There is a strong preference for this ‘shopping 
accessibility’ to be closer to travel origin.
• Land use policy designed to accommodate low 
carbon based travel neighbourhood design will 
have to reverse trends from D type to C or B 
type as a way of reducing VMT.
Concluding remarks (3)
• With respect to shopping facilities, our 
findings suggest that district shopping 
centres and amenities infrastructure needs 
to be controlled by policy to limit the 
building of new big shopping centres at out 
of town sites. 
• Thus by limiting distance to district 
shopping centres will significantly reduce 
VMT 
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